Here we report the genome sequence of a plant-growth-promoting rhizobacterium, Pseudomonas putida strain MTCC5279. The length of the draft genome sequence is approximately 5.2 Mb, with a GC content of 62.5%. The draft genome sequence reveals a number of genes whose products are possibly involved in plant growth promotion and abiotic stress tolerance. Address correspondence to Chandra Shekhar Nautiyal, nautiyalnbri@lycos.com.
seudomonas putida strain MTCC5279 is a plant-growthpromoting rhizobacterium (PGPR) isolated from the roots of chick-pea (Cicer arietinum L. cv. Radhey) in a rain-fed area of Dholpur, Rajasthan, India. The strain P. putida MTCC5279 displayed plant growth promotional attributes such as the presence of auxin and the ability to solubilize phosphate and showed drought and salt tolerance (1) .
Here we present the genome of P. putida MTCC5279 sequenced using a Roche Genome Sequencer FLX 454 system. A total of 237,769 reads were generated, covering a length of 78.2 Mb. These reads were assembled at an overlap size of 40 bp and 96% identity using the GS Assembler program, which yielded 193 contigs (longest contig, 152 kb; average contig, 27 kb). The consensus length of the draft genome sequence is 5.2 Mb, with 14ϫ coverage and a total GC content of 62.5%. The closest neighbor among its relatives was P. putida strain KT2440, with a genome size of about 6.18 Mb and GC content of 61.5% (2) . Gene prediction and annotation were carried out using Glimmer3 (3), the Rapid Annotations using Subsystems Technology (RAST) server (4), the FindtRNA program (http://www.bioinformatics .org/findtrna/), RNAmmer (5), and the NCBI COG database (6) . Metabolic pathways were examined through KAAS (the KEGG automatic annotation server) (7) .
The draft genome contains 193 contigs, which were searched for the presence of open reading frames (ORFs) using Glimmer3. Of a total of 4,951 ORFs obtained, 4,692 ORFs were annotated against the NCBI-nr database, while 4,544 ORFs were annotated by use of the P. putida genomes (KT2440, GB1, BIRD, and F1). It was found that 148 genes were present in the NCBI-nr database but were absent in P. putida genomes. There were 299 novel predicted genes. The RAST server predicted a total of 4,900 coding sequences (CDS). Annotation covered 2,491 RAST subsystems (51%) with 1,176 CDS. Of these, 64 CDS were hypothetical proteins, while 1,588 (49%) did not belong to any subsystems and 871 of those corresponded to hypothetical proteins. In total, 143 tRNAs (67 in the forward strand and 76 in the reverse strand) and 5 rRNAs were identified using FindtRNA and RNAmmer, respectively. Around 4,544 genes were classified using clusters of orthologous groups (COG) analysis, resulting in 22 functional classes. The proteins associated with amino acid transport and metabolism were the most abundant group of COG (245 ORFs), followed by those associated with signal transduction mechanisms (244 ORFs) and transcription (185 ORFs). According to KEGG analysis, 5 pathways, viz., bisphenol degradation, carotenoid biosynthesis, polycyclic aromatic hydrocarbon degradation, lipoic acid metabolism, and ethylbenzene degradation, were found to be unique in P. putida MTCC5279 compared to other P. putida genomes (KT2440, W619, GB1, BIRD, and F1). The P. putida MTCC5279 genome presents several genes related to plant growth promotion and stress tolerance, including the accD gene encoding 1-aminocyclopropane-1-carboxylate deaminase and genes for the production of indole-3-acetic acid, siderophore, alginate, and the phosphatases. A more specific analysis of strain P. putida MTCC5279 will be reported in a future publication.
Nucleotide sequence accession number. The genome sequence of Pseudomonas putida MTCC5279 is available in GenBank under the accession number AMZE00000000.
